HABs were types of phytoplankton considered dangerous in the sea. Its appearance was triggered by an increase in nutrients and the presence of physical and chemical factors in the optimal conditions to support its growth. For that reason, research on the analysis of the causes of the emergence of HABs in the coastal waters of Makassar has been carried out. The implementation is carried out from March to June 2017 using non-experimental methods. The results showed that there were seven types of HABs, such as Protoperidinium, Gymnodinium, Ceratium, Prorocentrum, Gyrodinium, Gonyaulax, and Dinophysis. That types from the Dinophyceae Class. The appearance of the types of HABs was due to the influence of temperature with the relationship were very strong and positive.
INTRODUCTION
Increased abundance of various types of phytoplankton is a natural phenomenon. The effect of the increase does not always have a detrimental effect if the growth is healthy, and the environment is not disturbed (Irawan et al., 2014) . If the increase is genera that produce toxins/poisons, that needs to be anticipated. This is often termed HABs (Harmful Algae Blooms) (Panggabean, 2006) .
In line with developments in the science of plankton, the genus of phytoplankton which developed very rapidly but did not produce toxins/poisons turned out to also be categorized as HABs. This can disrupt the stability of the marine ecosystem because it causes oxygen depletion if you experience death simultaneously.
Rapid phytoplankton abundance of types of HABs can occur because the waters support growth (algae bloom). It can have an impact on the lives of other organisms. Some of the impacts that can occur are that fish can experience death, contaminated sea food, poisoning (health problems in the community), and community structures in the ecosystem are changing (Núñez et al., 2011; Risamasu et al., 2011; Carmichael, 2013) .
Indonesia coastal and sea waters, HABs are found in about 30 genera (Praseno and Sugestiningsih, 2000) . Its presence should be watched out. One factor that triggers its appearance is due to nutrient enrichment in the waters. This happens because of supply from land and air (including rainfall) (Hasani et al., 2012 and Karydis, 2009) . Upwelling events are also another factor (Dale and Reid, 2006) . Besides that, its appearance can also be triggered because the physicalchemical factors (temperature, salinity, and pH) are optimum and support their growth. In this regard, Dale and Reid (2006) explain that a combination of Corresponding author: Rahmadi Tambaru 1* Email: aditbr69@yahoo.com 1 Departemen Ilmu Kelautan, Universitas Hasanuddin biological, physical, and chemical processes can cause HABs to be present in the sea.
Research on HABs is necessary for water. This is intended to be part of the early warning system if the abundance increases. One of the research locations is the coastal waters of Makassar City. For a long time, the waters have been used as fishing grounds. In these waters, information about HABs is not found, including search through literature. For this reason, research on the analysis of causing factors on the appearance of HABs has been carried out in these waters.
MATERIAL AND METHODS
This research was conducted in March -June 2017 in coastal and sea waters of the Makassar city. The study used non-experimental methods. Location of research is three stations. The station I is at Losari Beach Makassar, Station II is around POPSA Makassar, Station III is part of the waters of Lae-Lae Island (Figure 1 ). The research was carried out in the period between 10.00-14.00 WITA.
Each station carried out water sampling for enumerating genus HABs. To identify it using an identification book from Tomas (1997) , Newell and Newell (1977) , and Yamaji (1960) . Furthermore, physical and chemical factors such as temperature, salinity, and pH are measured. These factors are key parameters for phytoplankton growth. To measure the concentration of nitrates and orthophosphates, 1 liter of seawater was taken, then analyzed in the Oceanographic Chemistry Laboratory of the Department of Marine Sciences FIKP-Unhas.
The measurement results for physical and chemical factors, then analyzed descriptively to see the distribution of each at various stations. To examine the distribution of HABs, the One way ANOVA analysis is carried out based on the station. To analyze the relationship between genera HABs and physical and chemical factors, Pearson's Correlation analysis (p = 0.05) was carried out. Through this analysis, several physical and chemical factors will be found as factors that trigger the presence of HABs in the waters.
RESULTS AND DISCUSSION

Physics and Chemistry Factors
The purpose of the measurement of physical and chemical factors in this study is to determine its availability in supporting the life of phytoplankton. It is possible that among these factors is the trigger for the emergence of HABs. For that, the following explanation :
Temperature
Based on the measurement results, temperatures range between 31-34oC ( Figure 2 ). The average temperature in each Station I, II, and III is 34 o C, 33 o C, and 32 o C. The temperature range is still within the range of values that support the growth of phytoplankton. Effendi (2000) explained that several phytoplankton genera (genus in the Bacillariophyceae and Chlorophyceae class) still grow well to 35 o C. This means that temperature is one of the key parameters in supporting the growth of phytoplankton in the waters. Furthermore, the composition and size of phytoplankton are strongly influenced by the presence of temperature distribution at sea (Ayadi et al., 2004) . Temperature can act as one of the determinants of the succession of phytoplankton genus in the waters.
Salinity
The results of salinity measurements ranged from 25-26 ppt (Figure 3 ). The average values of Stations I, II, and III are 26 ppt, 26 ppt, and 25 ppt. The range of salinity values is still as needed for phytoplankton. The salinity range between 10-40 ppt is the optimum range for growth (Raymont, 1980) . To note, salinity is one of the key parameters that affect the production of phytoplankton (Barron et al. 2002) . According to Ayadi et al. (2004) , salinity is one of the environmental factors that can change the community structure of phytoplankton (Ayadi et al. 2004) . 
Degree of Acidity (pH)
The measurement results for pH are in the range of 7.21 -7.23 (Figure 4) with the average values of Stations I, II, and III are 7.23, 7.21, and 7.21. Based on this, the pH value is considered the same at all stations. The range of values is still in the range that is by the growth of phytoplankton. This means that the effect on the growth of phytoplankton is considered normal. According to Syamsuddin (2014) , the pH value between 6.5 -8.0 is the ideal range to support the growth of phytoplankton. 
Nitrate
During the study, nitrate concentrations ranged from 0.02-0.07 mg/L ( Figure 5 ). The average concentration of nitrates in Stations I, II, and III is 0.05 mg/L, 0.02 mg/L, and 0.06 mg/L. Associated with water fertility categories, the coastal waters of Makassar City fall into the low category. This means that the concentration of Nitrate has not affected the growth of phytoplankton quickly and densely. Nitrates have a very strong effect if the concentration is more than 0.2 mg/L (Effendi, 2000) . 
Orthophosphate
Orthophosphate is one of the nutrients that determine water fertility. Together with nitrates, these two types of nutrients are materials that are needed by phytoplankton to grow. Based on the results of measurements, orthophosphate concentrations ranged from 0.002-0.020 mg/L ( Figure 6 ). The average value in Stations I, II, and III is 0.002 mg/L, 0.020 mg/L, and 0.008 mg/L. Orthophosphate concentrations based on stations are different and tend to be low. According to Effendi (2000) , waters which have a range of orthophosphates between 0,000-0,020 mg/L are waters that have low fertility.
Distribution of HABs
There were seven genera of HABs found during the study. The genera are Protoperidinium, Gymnodinium, Ceratium, Prorocentrum, Gyrodinium, Gonyaulax, and Dinophysis. They are genera of the Dinophyceae class (Wiadnyana, 1996) . Based on their distribution, there were seven genera of HABs found at Station I namely Protoperidinium, Gymnodinium, Ceratium, Prorocentrum, Gyrodinium, Gonyaulax, and Dinophysis, at Station II found five genera Protoperidinium, Gymnodinium, Ceratium, Prorocentrum, and Gonyaulax, and Station III also detected five genera namely Protoperidinium, Gymnodinium, Ceratium, Gonyaulax, and Dinophysis. Furthermore, the abundance of HABs based on stations can be seen in Figure 8 . The abundance of HABs at Station I ranges from 135-648 cells / l, Station II ranges from 268-395 cells / l, and Station III 28-235 cells / l. In the picture, it can be seen that the abundance of HABs is different based on the station. After testing based on the One Way ANOVA Test, it turned out that the abundance of HABs was not significantly different (p> 0.05). This shows that the abundance of HABs is considered the same at all research stations. There are four genera of seven genera HABs that always appear at all stations. The genus in question is Protoperidinium, Gymnodinium, Ceratium, and Gonyaulax. The appearance of the four genera is a phenomenon when compared to other genera. However, when viewed from their ability to develop, their presence can be considered reasonable. The four can accumulate nutrients from low to high concentrations (Sidabutar, 2006) . In a study conducted in Kamal Muara North Jakarta, the four genera were also found (Mulyani et al., 2012) .
The dominance of genus HABs can occur if the nutrients and physical-chemical factors of the waters are in optimum conditions to support their growth. According to Livingston (2001) , the phytoplankton, including genus HABs, can become dominant when the types of nutrients are in very high concentrations.
During the event, the genera in the Dinophyceae class can be triggered to produce toxins/poisons that are thrown into the waters. The presence of these toxins/poisons can be an obstacle to the growth of genera to other phytoplankton classes.
The above incident has not occurred in the coastal waters of Makassar City. The concentration of nutrient types is still low (see the explanation for Figure 5 and Figure 6 ). The abundance of the four genera of HABs such as Protoperidinium, Gymnodinium, Ceratium, and Gonyaulax has also not been categorized very abundantly (algae bloom) because it has not reached> 106 cells / L (Sidabutar, 2006) . However, it should be watched out because the genera of HABs have begun to appear and develop. 
Connectivity between HABs and Factors of Physics-Chemistry in Waters
Physical and chemical factors such as temperature, salinity, pH, nitrate, and orthophosphate are factors that significantly influence phytoplankton activity, including the genera HABs (Wells, at al., 2015) . The abundance of genera HABs is changing because of the influence of changes in physical-chemical factors in the waters.
The relationship of various physical-chemical factors in triggering the emergence of HABs in coastal waters of Makassar City was analyzed using Pearson Correlation (p = 0.05). Based on the results of the analysis, the temperature has a strong relationship with the appearance of HABs (p <0.05). The strength of the relationship was very strong (76.6%) and positive. This means that the appearance of HABs is triggered by temperatures in the coastal waters of Makassar City. Salinity, pH, nitrate, and orthophosphate were considered not to show a significant relationship (p> 0.05).
Ecologically, the temperature is an environmental factor that influences the presence of various aquatic organisms, including HABs. According to Boumen et al. (2003) and Ayadi et al. (2004) , the temperature affects the changes in phytoplankton composition. For the case in the coastal waters of the Makassar city, that might happen. Some genera of HABs that appear are the result of the intended effect. In this study, the temperature range can still be tolerated by phytoplankton including HABs for growth and development (ranging from 31-34 oC) even though it is outside the maximum range for growth (20-30oC) (Syamsuddin, 2014) .
CONCLUSION
The genera of HABs identified are Protoperidinium, Gymnodinium, Ceratium, Prorocentrum, Gyrodinium, Gonyaulax, and Dinophysis. They are a group from the Dinophyceae Class.
Temperature is a trigger factor for the appearance of HABs. The strength of the relationship is very strong and positive.
